ABSTRACT
Many corporations are currently measuring, recording, reporting, and using information on financial, social, and environmental performance. The triple-bottom-line reporting trend has been led by pioneering firms such as Interface, Inc, Electrolux, and Bristol Meyers Squibb, but has been adopted by many other corporations as well. Evidence of this trend can be found on a website produced by Next Step Consulting (2004), a consulting firm based in London. This website contains a searchable data base with thousands of social and environmental reports. Sustainability reports may also be viewed on the web sites for Green@Work (2004) A parallel focus on sustainable performance has developed in the investment community, beginning with Socially Responsible Investing (SRI) and moving to include broader sustainability issues. For example, the Interfaith Center on Corporate Responsibility and its membership of 275 faith-based institutional investors collectively manage portfolios with a combined value of about $110 billion, and urge companies to be socially and environmentally responsible (ICCR 2004) . There has been a concomitant development of "green" mutual funds.
There is evidence that sustainability reporting affects the stock price of firms. For example, Botoson (1997) found that under some circumstances (for "firms that attract a low analyst following" (p. 323)) higher disclosure levels are associated with lower cost of capital. In a recent study by Dowell, Hart, and Yeung (2000) , firms that adopted a stringent global environmental standard rather than a less stringent standard had a higher market value.
Society's increased expectations of corporations and the business world's response make obvious the need for all business majors, and especially accounting majors, to be knowledgeable about sustainability reporting. This includes knowing the frameworks and systems for recording sustainability performance, the internal accounting and reports for managing that performance, and external reports to relevant stakeholders. Incorporating this topic into the curriculum addresses the recommendations of the Accounting Education Change Commission (1998) and the CPA Vision Project (AICPA 2004) . The CPA Vision Project views being "Attuned to Broad Business Issues" to be one of the top 5 core values that CPAs should possess. More specifically, "CPAs are in tune with the overall realities of the business environment" (AICPA 2004b). To achieve this objective, accounting/business curricula need to be updated with content on sustainability reporting.
Including sustainability reporting in the curriculum may pose some problems for accounting educators. Grinnell and Hunt (2000) found that a separate course on environmental accounting required a substantial investment in time by the faculty. They found that textbooks dedicated to environmental accounting were not available. In addition, many undergraduate programs have no room for a separate, required course on sustainability reporting.
This paper illustrates where and how sustainability reporting can be easily incorporated into principles of managerial accounting. A course in principles of managerial accounting appears to be an appropriate place to introduce sustainability accounting because students in this course have usually completed a course in principles of financial accounting. At this stage, students understand the basics of financial reporting and the uses of corporate financial reports. Sustainability reporting is a logical extension of corporate financial reporting. It also follows that learning about the management of environmental costs is compatible with learning about many of the traditional topics (e.g., activity-based costing) in managerial accounting. Providing information for the management of environmental costs is part of the function of the managerial accountant. Discussion of how environmental management accounting and ISO 14001 relate to sustainability reporting is well suited to this course.
The purpose of this paper is to demonstrate how sustainability measurement and reporting can be introduced to accounting/business majors with the express purpose of increasing their knowledge, skills, and positive attitudes toward sustainability reporting. The paper presents the results of a study of the impact on those outcomes of lectures on sustainability measurement and reporting presented alone or in concert with internet assignments. Lecture Power Point files and Internet assignments are available from the authors on request.
BACKGROUND

Life-Cycle Assessment
Triple-bottom line reporting has its roots in life-cycle assessment (LCA), which began in the 1970s. LCA still provides a useful framework for identifying triple-bottom-line impacts. LCA tracks the impact of business activity from raw materials extraction through manufacturing, use, and final disposition. Impacts are classified into resource depletion, human health, and environmental health. Human wellbeing beyond health issues traditionally has not been covered nor have economic impacts. The focus of LCA has been primarily on individual products or services rather than on overall companies or facilities. LCA also affected the conceptual development of the ISO 14000 family of environmental management system guidelines (Tibor and Feldman 1996). Tracking of impacts throughout the life cycle of products and services was followed by the development of formalized environmental management systems (EMSs).
Environmental Management Systems
Environmental Management Systems have been created to help companies manage their environmental costs. They are established not only to comply with environmental regulations, but also to help companies reduce and prevent environmental costs. ISO 14000 is a framework developed by the International Organization for Standardization (ISO) that has received worldwide acceptance (ISO 2004) . At the end of 2000, 22,897 environmental certificates were held in 98 countries (ISO no date).
To receive ISO 14001 certification, a firm must have an environmental management system in place that meets ISO criteria. These include measuring and reporting to stakeholders on environmental performance.
Certification acknowledges the presence of an appropriate management system and not of appropriate performance. However, the assumption is that measuring and reporting on environmental performance will lead to enhancement of that performance (Tibor and Feldman 1996) . ISO 14001 certification has become a de facto requirement for conducting business in the European Union. In addition, since one of the criteria of certification is to encourage suppliers to become certified, certification by large corporations such as the major auto manufacturers in the United States causes a cascading series of certifications among smaller firms.
Managerial Benefits of Sustainability Measurement and Reporting
Kaplan's and Norton's (1996) Balanced Scorecard approach to strategic planning and performance measurement employs multiple perspectives in addition to financial dimensions for setting objectives. Integration of environmental and social dimensions into this framework is currently being pursued (Zingales, O'Rourke, and Hockerts 2002). Clearly, triple-bottom-line reporting is well suited to accommodate these additional dimensions. The Environmental Capital Markets Committee of The National Advisory Council for Environmental Policy and Technology (2000) reported that corporate views of environmental issues have evolved to a strategic value-creation perspective involving product innovation, market redefinition, and the creation of barriers to market entry instead of earlier focus on compliance and environmental management.
By identifying the environmental costs and tracing them to their sources, companies can produce relevant information for engineers, production personnel, and marketing staff to help keep their products competitive (Kreuze and Newell, 1994) . Many leading companies have recognized the importance of measuring environmental costs and are accounting for them as an intrinsic part of corporate decision-making (Hamner and Stinson, 1995) . By assigning the environmental costs to the products or processes that create them, companies can motivate the responsible managers and employees to find pollution prevention alternatives that lower costs and increase profitability (EPA 1995) . The advent of activity-based costing and life-cycle costing enables the identification and measurement of specific environmental costs. As a result, companies can evaluate environmental activities and attempt to eliminate costs that do not add value to their products (Kreuze and Newell, 1994) .
The Emergence of Standardized Sustainability Reporting
The efforts to increase sustainability reporting have been led by the Coalition for Environmentally Responsible Economies (CERES) since its formation in 1989. In 1997, in partnership with the United Nations Environment Programme CERES started the Global Reporting Initiative (GRI) whose purpose is: Sustainability reporting is being encouraged and rewarded through the granting of CERES-ACCA Sustainability Reporting Awards (CERES-ACCA 2004). These awards are granted to ". . .reward best practice in reporting on sustainability, environmental and social issues by United States and Canadian corporations and other organizations and to provide guidance to other entities that are publishing or intend to publish sustainability reports" (CERES-ACCA 2004).
Corporate Adoption of Sustainability Reporting
The triple-bottom-line reporting trend has been led by pioneering firms such as Interface, Inc, Electrolux, and Bristol Meyers Squibb, but has been adopted by many other corporations as well. In its 2002 triennial survey of corporate reporting (KPMG 2002), KPMG's results demonstrate that sustainability reporting and the verification of these reports by the GFT250 (top 250 of the Global Fortune 500 companies) and Top 100 companies (in 19 countries) is becoming mainstream business. Reporting practices are no longer restricted to sectors with a high environmental impact in Western countries, but also in non-industrial sectors and other regions. The survey results show that there has been a significant increase in the number of companies issuing environmental, social or sustainability reports, in addition to their annual financial reports. In 2002, almost half of the GFT250 (45%) and just under a third of the Top 100 companies (28%) produce these reports compared to 35% and 24% in 1999 respectively (KPMG 2002) .
The Emergence of Investor-Targeted Sustainable-Performance Indices -FTSE4GOOD and Dow Jones Sustainability Indexes
While the Global Reporting Initiative (GRI) has spearheaded the development of guidelines, guidelines are also implicit in the requirements for membership in the FTSE4GOOD (2004b) and the Dow Jones Sustainability World Indexes (DJSI World). These indexes list companies that have passed screening criteria for sustainable performance. The DJSI World indexes identify ". . . the top 10% of the companies in the Dow Jones Global Index that lead the field in terms of corporate sustainability" (DJSI 2003, P. 6). These ". . . consist of more than 300 companies that represent the top 10% of the leading sustainability companies in 60 industry groups in the 34 countries covered by the biggest 2500 companies in the Dow Jones Global Indexes" (DJSI 2004b 
7).
The index is based on a Corporate Sustainability Assessment process that uses criteria to evaluate the opportunities and risks confronted by an organization in the economic, environmental, and social arenas. General criteria are used for all firms and specific criteria are used for different industry groups. Measures on each criterion are weighted and an overall corporate sustainability performance score is calculated using both the general and group specific criteria. See Table 1 for examples of the Corporate Sustainability Assessment Criteria. (2003) . This questionnaire is an excellent source for students to examine so that they may see the exact nature of the questions. The results of the questionnaire are given less weight in the Corporate Sustainability Assessment if not signed by senior management of the firm being examined. In addition to the questionnaire, company documents are examined, as is publicly available information from the company or the media. Finally, companies are contacted personally for clarifying questions.
Reporting on the Internet
Companies are now frequently producing web pages that present their triple-bottom line performance. In addition, they are often including links on their web sites that access published reports available as PDF downloads. Electronic reporting of triple-bottom-line performance represents a new opportunity for communicating with stakeholders. However, as with any medium, there are criteria for assessing a sustainability reporting web site in terms of its quality from a communications perspective.
In Ethical Corporation magazine, Lynne Elvins describes "Best Practices for Online Reporting in Corporate Responsibility," (2002). Elvins paper more directly considers the sustainability content of online reports and profiles the online reports of selected corporations. This and the other preceding information provide both the justification and the framework for the lectures and assignments that were tested.
METHOD Treatments
Lectures. The topics selected for inclusion in the lectures are relevant to sustainability reporting from both internal and external reporting perspectives. Although many more topics could be covered, the topics selected are prevalent in business practice. The lectures covered life-cycle assessment; environmental management systems (EMS), including ISO 14001; sustainability reporting in accordance with the Global Reporting Initiative (GRI) Reporting Guidelines; the Dow Jones Sustainability Index (DJSI); and Reporting on the Internet.
Internet Assignments. The assignments required the use of the Internet because many companies are posting their reports on this medium. Students completed the assignments individually. Three different assignments were used, but were the same within class sections. While the content was not systematically manipulated, these assignments represent a range of activities through which interested parties may access or review on-line sustainability reports.
One assignment simply requires the student to evaluate a specific online corporate sustainability report following certain guidelines. The second requires that the student compare the online sustainability reports for two different corporate reports in terms of their reporting of specified dimensions. The third assignment requires that students become familiar (via the http://www.sustainability-index.com site) with the SAM questionnaire used by the Dow Jones Sustainability Index for assessing firms. 
Dependent Measures
Dependent measures were collected through the use of an ad hoc questionnaire developed for this study. The questionnaire includes questions for assessing knowledge and attitudes. Skills in applying knowledge regarding sustainability reporting were inherently measured through the completion of the internet assignments. There was no attempt to measure application skills for the other conditions. Consequently, this dependent variable is not assessed in this study.
Knowledge. Twenty-one multiple-choice questions were used to assess knowledge regarding sustainability measurement and reporting. These questions addressed general issues and dimensionality of reporting and of environmental management systems (EMSs) along with specific knowledge of the Global Reporting Initiative, ISO14001, and life-cycle assessment (see the Appendix). As a dependent variable for analysis, Knowledge was measured as the number of correct responses across the 21 questions.
Attitude. Three questions using a desirability scale were used to assess student attitudes toward the use of sustainability reports as "a way of influencing stakeholder relations," "managing corporate operations," and "improving sustainability performance." Answers to these three questions were treated independently in the analysis.
HYPOTHESES
The objectives of this study were to assess the impact of lectures and Internet assignments on the knowledge, skills, and attitudes toward sustainability reporting. It was hypothesized that the lectures alone and lectures with Internet assignments would both lead to greater student knowledge regarding sustainability measurement and reporting than that of students in control groups who received neither lectures nor assignments. It was also hypothesized that lectures alone and lectures with Internet assignments would both lead to more positive attitudes toward the use of sustainability measurement and reporting than attitudes of students in control groups with neither lectures nor assignments. It was hypothesized that the addition of Internet assignments would lead to greater student learning and more positive attitudes than for students in the lecture-only conditions.
PROCEDURES Subjects
Participants in this study were 122 undergraduates enrolled in 7 sections of introductory managerial accounting in a college of business at a regional state university in the mid-western United States. Introductory managerial accounting is a required course for all majors in this college of business. The university's Institutional Review Board (IRB) approved this study. All participants signed informed consent forms.
Experimental Conditions
Each of the seven sections was assigned one treatment condition. Two sections received the lecture only. Three sections received the lecture with each section receiving a different Internet assignment. Two class sections served as a control and received neither the lecture nor the Internet assignments. Students in all five sections receiving the lectures were told that they would be tested over the material covered in the lectures. The assignments (available on request from the authors) involved using the Internet to complete specific tasks related to sustainability reporting.
Treatment Manipulation and Data Collection
One of the authors delivered the same lecture (delivered with the same PowerPoint slides) to the five treatment groups. A week after the lectures were given and the assignments had been collected, a graduate assistant administered the sustainability questionnaire (See the Appendix) to all seven groups. The graduate assistant explained that the two authors were conducting research on sustainability reporting and asked for their voluntary participation in completing the questionnaire. Participants' responses were anonymous. All students agreed to participate and signed an informed consent form. Table 2 includes means for knowledge and attitude dependent measures across conditions. Observed effects on these variables are described below.
Results
Effects on Knowledge.
To test for the effects on knowledge, the mean number of correct responses was compared across conditions. Analysis of variance (F 6, 115 = 23.719) showed significant differences across conditions for this criterion (p < .001). Planned comparisons were conducted to establish whether the hypothesized differences were present. The first contrast comparing groups with lecture and internet assignments with lecture-only groups was not significant (t = .59, p two-tailed = .56). The second contrast compared those with lecture and internet assignments with the control groups. This comparison showed that lecture and internet assignments together significantly increased the knowledge measure (t = 11.70, p two-tailed < .001). The third contrast compared lectureonly groups with the control groups. Lecture-only groups scored significantly higher on the knowledge test than the control groups (t = 7.27, p two-tailed < .001). The fourth contrast compared all treatment groups against the control groups. The treatment groups were significantly different from the control (t = 11.14, p two-tailed < .001). In summary, lecture and internet groups were not significantly different from the lecture only groups, but the lecture and internet and the lecture only groups separately and combined were significantly higher than the control groups. Effects on Attitude. Analysis of Variance was conducted across groups on each of the attitude measures. There were no significant effects on any of the three measures. When the planned comparisons were conducted, none of them was significant either. In summary, the treatments had no significant effect on "Desirability for influencing stakeholder relations," "Desirability for managing corporate operations," nor "Desirability for improving sustainability performance."
Discussion
Strong effects of lecture alone and lecture with internet assignments were observed on student knowledge regarding sustainability reporting while attitudes toward sustainability reporting were unaffected. The results for knowledge are very encouraging. Accounting professors may elect to use lectures either alone or with internet assignments and can expect success in student knowledge outcomes. Given the emergent importance of sustainability reporting, professors may use the attached lectures or ones of their own to develop student understanding in this area.
The lack of impact on student attitudes is troublesome. It was expected that the desirability of sustainability reporting for multiple purposes would have been apparent from the lectures and/or assignments. Attitudes may have been initially high prior to the treatments. The control groups have means above four on a sixpoint scale. There could also be a ceiling effect since with initial means above four, there is not much room for treatment means to be differentiated from the controls. There is also the possibility that a social desirability bias played a role in the responses, with the students responding in a positive way to please the researchers.
CONCLUSION
This study demonstrates that sustainability reporting can be easily incorporated into a beginning managerial accounting course. In addition, the resources available for adding the material to this course are easily accessible from the Internet. If time does not permit within a curriculum, professors can present lectures without assignments. Students in this study learned about sustainability reporting as well with or without assignments. Sustainability reporting should be incorporated into the business curriculum so that accounting/business majors can be prepared to understand more than just traditional financial and managerial reports. Students need to know the current informational demands being placed on firms.
Firms are now being held accountable for their performance on the triple-bottom-line. Measurement and reporting of financial, environmental, and social dimensions of performance has become an essential part of communicating with various stakeholders, both with print and on-line Internet reports. Preparation and comprehension of these reports are aided by the many measurement and reporting guidelines that are currently available on the World Wide Web. Many of these include downloadable guides for implementation. These guides are valuable resources that can help accounting students to understand the framework for sustainability reporting and to become knowledgeable about measurement and reporting implementation. Accounting professors may use the assignments provided in this paper or those of their own invention for their students to gain fluency in sustainability reporting. There is an emergent need for accounting students to be knowledgeable about sustainability reporting. The use of assignments that require that students access, evaluate, and use these guidelines can help to accomplish this goal. Which of the following is one of the purposes of a certified environmental management system? a. creating an environmental fund to pay for environmental damages b. seeking customer recognition of the company's environmental management system c. seeking approval of the Institute of Management Accountants d. seeking ways to reduce income taxes 18.
Life-cycle analysis of products focuses on the environmental impacts of a product a. during manufacturing and final disposal. b. during final disposal of the product at the end of its life cycle. c. during its life from raw material extraction to final disposition. d. during the useful life of the product after the consumer purchases it. 19.
. When a company implements life-cycle management of their products, they a. are more likely to increase their criminal liability exposure for damage to the environment b. are more likely to increase stockholder value with increased revenue and market share. 
Part II
Please write a check mark in the spaces that indicate your assessments of the desirability of using sustainability reports for various purposes. 
